Thyroid hormone-stimulated differentiation of primary rib chondrocytes in vitro requires thyroid hormone receptor beta.
The active thyroid hormone, triiodothyronine (T(3)), binds to thyroid hormone receptors (TR) and plays an essential role in the control of chondrocyte proliferation and differentiation. Hypo- and hyperthyroidism alter the structure of growth plate cartilage and modify chondrocyte gene expression in vivo, whilst TR mutations or deletions in mice result in altered growth plate architecture. Nevertheless, the particular roles of individual TR isoforms in mediating T(3) action in chondrocytes have not been studied and are difficult to determine in vivo because of complex cellular and molecular interactions that regulate growth plate maturation. Therefore, we studied the effects of TRalpha and TRbeta on chondrocyte growth and differentiation in primary cultures of neonatal rib chondrocytes isolated from TRalpha- and TRbeta-deficient mice. T(3) decreased proliferation but accelerated differentiation of rib chondrocytes from wild-type mice. T(3) treatment resulted in similar effects in TRalpha-deficient chondrocytes, but in TRbeta-deficient chondrocytes, all T(3) responses were abrogated. Furthermore, T(3) increased TRbeta1 expression in wild-type and TRalpha-deficient chondrocytes. These data indicate that T(3)-stimulated differentiation of primary rib chondrocytes in vitro requires TRbeta and suggest that the TRbeta1 isoform mediates important T(3) actions in mouse rib chondrocytes.